CHAPTER III
DIRECT GRAVITY-MEASURING INSTRUMENTS
Measurements of the magnitude of the earth's gravitational
acceleration have been made since the time of Newton. The
early measurements were accurate enough to show that gravity
varies with latitude and with elevation. However, the demands
of geophysical prospecting require that differences in gravity be
measured to a precision several orders of magnitude higher than
any of these early measurements. In fact, simple calculations
show1 that the gravity effects which may be expected from
moderate geologic structure are of the order of a few milligals
to as little as a few tenths of a milligal. Thus, to be effective as a
means of geophysical prospecting, gravity differences must be
measured to 1 part in a million or better, and a precision of
0.1 mg. is required for accurate measurement of small features.
Three quite different type instruments for gravity measure-
ment are used in geophysical prospecting. Historically, the
first gravity instrument used by the oil industry was the torsion
balance which measures rates of change of gravity rather than
gravity itself. It was first used in the United States late in
19222 and is still being utilized a little. The next was the
pendulum. It had been used in Europe, America, and other
countries in the scientific and geodetic investigations of gravity
for two centuries, but the precision and speed of operation
required for geophysical prospecting were first reached in about
1929. Its most extensive use was by the Gulf Oil Corporation,
which made many thousand pendulum stations in 1930 to 1935.
The most recent type of instrument is the static gravity meter, or
gravimeter, which was first used for geophysical prospecting in
the United States in about 1932. In the last three years several
different types of gravimeter have been developed and have
proved quite satisfactory. At the present time (1940) the
1 See p. 105 below.
2 Barton, 1929a, p. 475.